Experimental renal failure in the rat modulates cardiac Na,K-ATPase alpha 2 mRNA but not protein.
The decreased abundance and enzymatic activity of myocardial Na,K-ATPase have been recognized previously to occur in chronic uremia. However, the activity of the cardiac sodium pump as defined by the uptake of 86Rb is normal. The discrepancies between these findings may have resulted from the inability to distinguish between the different Na,K-ATPase isoforms now known to exist in cardiac muscle. To investigate this question, steady-state levels of Na,K-ATPase alpha and beta mRNA isoforms, alpha 1, alpha 2, and beta 1 protein, and specific high-affinity binding of [3H]ouabain were quantitated in cardiac muscle from uremic and pair-fed, sham-operated control rats. Steady-state levels of alpha 2 and beta 2 mRNA were significantly decreased (percentage of control levels: alpha 2, 48 +/- 10; beta 2, 74 +/- 9; N = 10; P < 0.025) in chronic renal failure without any change in alpha 1, alpha 3, or beta 1 expression. The number of high-affinity [3H]ouabain-binding sites and Na,K-ATPase alpha 1, alpha 2, and beta 1 subunits was not different from control. In acute renal failure, alpha 2 and beta 2 mRNA levels also were significantly decreased (percentage of control levels: alpha 2, 24 +/- 5; beta 2, 44 +/- 8; N = 6; P < 0.001), but there was no change in the level of alpha 3 or beta 1 mRNA, the number of high-affinity [3H]ouabain-binding sites, or the level of Na,K-ATPase alpha 2 and beta 1 subunits.(ABSTRACT TRUNCATED AT 250 WORDS)